Transcriptomic Profiling Provides Insights into Inbreeding Depression in Yesso Scallop Patinopecten yessoensis.
Inbreeding often causes a decline in biological fitness, known as inbreeding depression. In genetics study, inbreeding coefficient f gives the proportion by which the heterozygosity of an individual is reduced by inbreeding. With the development of high-throughput sequencing, researchers were able to perform deep approaches to investigate which genes are affected by inbreeding and reveal some molecular underpinnings of inbreeding depression. As one commercially important species, Yesso scallop Patinopecten yessoensis confront the same dilemma of inbreeding depression. To examine how inbreeding affects gene expression, we compared the transcriptome of two experimentally selfing families with inbreeding coefficient f reached 0.5 as well as one natural population (f ≈ 0) of P. yessoensis. A total of 24 RNA-Seq libraries were constructed using scallop adductor muscle, and eventually 676.56 M (96.85%) HQ reads were acquired. Based on differential gene analysis, we were able to identify nine common differentially expressed genes (DEGs) across the top-ranked 30 DEGs in both selfing families in comparation with the natural population. Remarkable, through weighted gene co-expression network analysis (WGCNA), five common DEGs were found enriched in the most significant inbreeding related functional module M14 (FDR = 1.64E-156), including SREBP1, G3BP2, SBK1, KIAA1161, and AATs-Glupro. These five genes showed significantly higher expression in self-bred progeny. Suggested by the genetic functional analysis, up-regulated SREBP1, G3BP2, and KIAA1161 may suggest a perturbing lipid metabolism, a severe inframammary reaction or immune response, and a stress-responsive behavior. Besides, the significant higher SBK1 and AATs-Glupro may reflect the abnormal cellular physiological situation. Together, these genetic aberrant transcriptomic performances may contribute to inbreeding depression in P. yessoensis, deteriorating the stress tolerance and survival phenotype in self-bred progeny. Our results would lay a foundation for further comprehensive understanding of bivalve inbreeding depression, which may potentially benefit the genetic breeding for scallop aquaculture.